Abstract. We studied the capability of Matlab in digital processing of breast tissues images with microcalcifications. We obtained digital images of different byopsies through a Bede X-ray tube, fixed at 20 kV and 1 mA. Radiation exposition time was varied. The byopsies were placed between a 120µm collimator and a 128 strips detector, which was used to measure the absorption of X rays in the tissue. Matlab allowed the manipulation of digital images, and this software was intended to improve the identification of microcalcifications in breast tissues.
INTRODUCTION
One of the most important developments in the Medicine field has been the X-ray technique, for the purpose of observing inside the human body, where images are obtained on films and studied later. Digital technology has come to this area, on the field of image processing, giving us for this study the advantage to improve our image.
In this work we obtained digital images of different breast tissue byopsies. Radiation exposition time was varied, and a 128 strips Si detector was used to measure the absorption of X rays in the tissues. Manipulation of digital images was made using Matlab. Different spatial filters algorithms were applied to original images to improve the resolution.
EXPERIMENTAL PROCEDURE
We studied some breast tissue byopsies, they are considered with microcalcifications ( Fig.  1) . We made some measurements in the Radiology Laboratory at CINVESTAV-Mexico. We used a Bede X-ray tube, fixed at 20 keV and 1mA. The byopsies were placed between a 120µm collimator and a 128 strips detector (Fig. 2 ). With this device we measured the absorption of X-rays in the tissues. Si detector was placed "on the edge" configuration. We varied the radiation exposition time to: 10, 5, 3 and 1 seconds per exposition.
The images were obtained as follow: the detector counts the digital signals coming from each x-ray interaction with silicon material, electron-hole pairs are created via photoelectric and Compton processes and these pairs go to the micro-strips. This acquisition creates a data vector for every step. We obtained a different data vector for every acquisition. A step-motor system was used to make a scanning of the sample where we obtained a data matrix which will be the final image.
RESULTS
It was observed that digital images from different exposition time gave similar spatial resolution, therefore we show images obtained with 1 sec of X-ray exposition. Images were manipulated with MATLAB. In this software there are different filters. In this case we used spatial filters, which were: laplacian, gaussian, mean as others [1] . Figure 3 shows the breast tissue images obtained using mean filter and some contrast tools. Figure 3a shows the original image. Microcalcifications are evident and their dimensions go from 100 to 300 µm, approximately. Figure 3b shows the results using a non linear spatial filter. Figure 3c shows the 'negative' image. We can see that the last tool was useful for other images (Fig. 4) . 
CONCLUSIONS
Microcalcifications in digital images without filters were observed. Some irregularities in the images appeared due to the mechanical scanning system; they were vertical and horizontal lines across the images. Using Matlab filters we intended to look for some hidden details in the images that the mechanical deficiencies did not allowed seeing. The oncologist analysed the results and verified that images corresponded to real microcalcifications in the byopsies. We intend to use Matlab to improve the images. In this way, a better diagnostic in breast cancer could be possible with this digital system.
